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(54) Ink delivery system and process for ink jet printing apparatus 

(57) An ink jet printing apparatus which is adapted 
to producing images using inks having predetermined 
concentrations of a label material therein, includes a 
printhead. an ink delivery system adapted to provide 
inks to the printhead. and a sensor associated with the 
ink delivery system. The sensor is sensitive to the label 
material in the ink and adapted to produce a signal 
which is characteristic of the concentration of the label 
material in the ink. The ink delivery system includes an 
ink reservoir and an ink flow channel between the ink 
reservoir and the printhead. The sensor is positioned to 
sense the concentration of the label material in the ink in 
the flow channel and/or in the ink reservoir. The sensor 
may be adapted to sense a magnetic field of the label 
material, an electromagnetic field of the label material, 
infrared photons of the label material, or fluorescent 
photons of the label material. 
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Description 

RELD OF THE INVENTION 

This invention relates generally to the field of digit- 
ally controlled ink transfer printing devices, and in par- 
ticular to such devices comprising sensors for label 
materials contained in inks to he used therewith. 

BACKGROUND OF THE INVENTION 

Ink jet printing has become recognized as a promi- 
nent contender in the digitally controlled, electronic 
printing arena because, e.g., of its non-impact, low- 
noise characteristics. Its use of plain paper and its 
avoidance of toner transfers and fixing. Ink jet printing 
mechanisms can be categorized as either continuous 
ink jet or drop-on-demand ink jet. U.S. Patent No. 
3.946.398, which issued to Kyser et al. in 1970, dis- 
closes a dro p-on-demand ink jet printer w hich applies a 
high voltage to a piezoelectric crystal, causing the crys- 
tal to bend, applying pressure on an ink reservoir and 
jetting drops on demand. Other types of piezoelectric 
drop-on-demand printers utilize piezoelectric crystals in 
push mode, shear mode, and squeeze mode. Piezoe- 
lectric drop-on-demand printers have achieved com- 
mercial success at image resolutions up to 720 dpi for 
home and office printers. However, piezoelectric print- 
ing mechanisms usually require complex high voltage 
drive circuitry and bulky piezoelectric crystal arrays, 
which are disadvantageous in regard to manufacturabil- 
ity and performance. 

Great Britain Patent No. 2,007,162, which issued to 
Endo et al. in 1979, discloses an electrothermal drop- 
on-demand ink jet printer which applies a power pulse 
to an electrothermal heater which is in thermal contact 
with water based ink in a nozzle. A small quantity of ink 
rapidly evaporates, forming a bubble which cause drops 
of ink to be ejected from small apertures along the edge 
of the heater substrate. This technology is known as 
Bubblejet™ (trademark of Canon K.K. of Japan). 

U.S. Patent No. 4.490,728, which issued to Vaught 
et al. in 1982. discloses an electrothermal drop ejection 
system which also operates by bubble formation to eject 
drops in a direction normal to the plane of the heater 
substrate. As used herein, the term "thermal ink je t" is 
used to refer to both this system arxJ system commonly 
known as Bubblejet™. 

Thermal ink jet printing typically requires a heater 
energy of approximately 20 \iJ over a period of approxi- 
mately 2 jisec to heat the ink to a temperature between 
280**C and 400*C to cause rapid, homogeneous forma- 
tion of a bubble. The rapid bubble formation provides 
the momentum for drop ejection. The collapse of the 
bubble causes a tremendous pressure pulse on the thin 
film heater materials due to the implosion of the bubble. 
The high temperatures needed necessitates the use of 
special inks, complicates the driver electronics, and pre- 
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cipitates deterioration of heater elements. The l6 Wsti 
active power consumption of each heater is one of 
many factors preventing the manufacture of low cost 
high speed pagewidth printheads. 

5 U.S. Patent No. 4,275,290, which issued to Cielo et 

al.. discloses a liquid ink printing system in which ink is 
supplied to a reservoir at a predetermined pressure and 
retained in orifices by surface tension until the surface 
tension is reduced by heat from an electrically ener- 

10 gized resistive heater, which causes ink to issue from 
the orifice and to thereby contact a paper receiver. This 
system requires that the ink be designed so as to exhibit 
a change, preferably large, in surface tension with tem- 
perature. The paper receiver must also be in close prox- 

15 imity to the orifice in order to separate the drop from the 
orifice. 

U.S. Patent No. 4.166,277, which also issued to 
Cielo et al.. discloses a related liquid ink printing system 
in which ink is supplied to a reservoir at a predeter- 

20 mined pressure and retained in orifices by surface ten- 
sion. The surface tension is overcome by the 
electrostatic force produced by a voltage applied to one 
or more electrodes which lie in an array above the ink 
orifices, causing ink to be ejected from selected orifices 

25 and to contact a paper receiver. The extent of ejection is 
claimed to be very small in the above Cielo patents, as 
opposed to an "ink jet", contact with the paper being the 
primary means of printing an ink drop. This system Is 
disadvantageous, in that a plurality of high voltages 

30 must be controlled and communicated to the electrode 
array Also, the electric fields between neighboring elec- 
trodes interfere with one another. Further, the fields 
required are larger than desired to prevent arcing, and 
the variable characteristics of the paper receiver such 

35 as thickness or dampness can cause the applied field to 
vary. 

In U.S. Patent No. 4,751 ,531 . which issued to Saito, 
a heater is located below the meniscus of ink contained 
between two opposing walls. The heater causes, in con- 

40 junction with an electrostatic field applied by an elec- 
trode located near the heater, the ejection of an ink 
drop. There are a plurality of heater/electrode pairs, but 
there is no orifice array. The force on the ink causing 
drop ejection is produced by the electric field, but this 

45 force is alone insufficient to cause drop ejection. That is. 
the heat from the heater is also required to reduce either 
the viscous drag and/or the surface. tension of the ink in 
the vicinity of the heater before the electric field force is 
sufficient to cause drop ejection. The use of an electro- 

50 static force alone requires high voltages. This system is 
thus disadvantageous in that a plurality of high voltages 
must be controlled and communicated to the electrode 
array. Also the lack of an orifice array reduces the den- 
sity and controllability of ejected drops. 

55 An ink jet printer can comprise several systems: the 
printheads that can utilize one of the above described 
printing methiod, an ink delivery system that supplies 
the ink to the printhead, a printhead transport system 
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that transports the printhead across the page, a receiver 
transport system that moves receiver medium across 
the printhead for printing, an image data process and 
transfer system that provides digital signal to the print- 
head, a printhead service station that cleans the print- 
head, and the mechanical encasement and frame that 
support ail above systemsr 

The ink delivery system in an ink jet printer may 
exist in several forms. In most page-size Inkjet printers, 
the ink usage is relatively low. The ink is stored in a 
small cartridge that is attached to. or built in one unit 
with, the printhead. Examples of the ink cartridges are 
disclosed in U.S. Patents No. 5.541,632 and No. 
5.557,310. In large format ink jet printers, the ink usage 
per print is usually high. Auxiliary ink reservoirs are 
required to store large volumes of ink fluid that are con- 
nected to the ink cartridges near the printheads. Exam- 
ples of auxiliary ink reservoirs are disclosed in 
European Patents EP 0 745 481 A2 and EP 0 745 482 
A2. The level of the ink residual quantity can also be 
detected. For example, U.S. Patent 5,250.957 discloses 
an ink detector that senses ink by measuring the elec- 
tric resistance in the ink. 

One problem for ink jet printing is in the variabilities 
in the physical properties and the chemical composi- 
tions in the ink. These variabilities can be caused by ink 
aging, or jTTismatcj^ ^ w rong types of i nks to a 
printer and receiver mearum. 'I ne variaDiimes imne ink 
physical properties and ink chemical compositions com- 
promise the ideal performance of the ink jet printers. For 
example, print density and color balance can be 
adversely affected by variations in the physical proper- 
ties of the ink. These adverse effects can occur within a 
print, between prints of a given printer, and/or between 
prints from different printers. Print failures such as in-jet 
nozzle plugging can also occur as a result of the above 
described variabilities. 

DISCLOSURE OF THE INVENTION 
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It is an object of the present invention to overcome 
to the previously described difficulties. 

It is another object of the present invention to pro- 
vide for monitoring ink colorant concentrations for 
reducing variabilities in color gamut and print densities. 45 

It is still another object of the present invention to 
provide for detecting ink type during the ink refilling 
process so that the ink matches the printer and the 
receiver media for achieving the best print image quali- 
ties. 50 

It is yet another object of the present invention to 
provide for detecting ink type before printing so that the 
ink matches the printer and the receiver media for 
achieving the best print image qualities. 

In accordance with a feature of the present inven- 55 
tion, an ink jet printing apparatus which is adapted to 
producing images using inks having predetermined 
concentrattnnR nf a jabel material therein, includes a 



printhead, an ink delivery system adapted to provide 
inks to the printhead, and a sensor associated with the 
ink delivery system. The sensor is sensitive to the label 
material in the ink and adapted to produce a signal 
which is characteristic of the concentration of the label 
material in the ink. 

According to another feature of the present inven- 
tion, the ink delivery system includes an ink reservoir 
and an ink flow channel between the ink reservoir and 
the printhead. The sensor is positioned to sense the 
concentration of the label material in the ink in the flow 
channel. 

According to still another feature of the present 
invention, the ink delivery system includes an ink reser- 
voir and an ink flow channel between the ink reservoir 
and the printhead: The sensor is positioned totsense 
the concentration of the label material in the ink in the 
ink reservoir. 

According to various preferred e mbodiments of the 
pr esent invention the sensor is adapted to sense a mag - 
netic field of the label. an electroma g netic fie ld of the 
label niat^nal,JiTfrBred^ph of the label material, or 
flL iorisc jent.phot ons of the label mate rial. 

According to still another feature of the present 
invention, a process for ink refilling comprising the steps 
of detecting the presence o fa label material in ink and 
rejecting inks that do not Britain inglatrefTnat eriiT 

^ccdftimg to still another feature of the present 
invention, a process for ink refilling comprising the steps 
of detecting the concentration of a label material in ink 
and rejecting inks that do not contain at least a predeter- 
mined concentration of the label material. 

According to still another feature of the present 
invention, a process for ink refilling comprising the steps 
of detecting the concentration of a label material in ink 
and rejecting inks that do not contain the label material 
within a predetermined concentration range. 

The invention, and its objects and advantages, will 
become more apparent in the detailed description of the 
preferred embodiments presented below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the detailed description of the preferred embodi- 
ments of the invention presented below, reference is 
made to the accompanying drawings, in which: 

Figure 1 (a) shows a simplified block schematic dia- 
gram of one exemplary printing apparatus accord- 
ing to the present invention; 
Figure 1(b) is a cross sectional view of a nozzle tip 
usable in the present invention; 
Figure 1(c) is a top view of the nozzle tip of Figure 
1(b); 

Figure 2 is a block diagram of the ink delivery sys- 
tem in the present invention. 
Figure 3 shows the work flow diagram of the ink 
refilling process in the present invention. 
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Figure 4 shows the work flow diagram of the print- 
ing preparation process in the present Invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present description will be directed in particular 
to elements forming part of, or cooperating more directly 
with, apparatus in accordance with the present inven- 
tion. It is to be understood that elements not specifically 
shown or described may take various forms well known 
to those skilled in the art. 

Figure 1(a) is a drawing of an ink transfer system 
utilizing a printhead which is capable of producing a 
drop of controlled volume. An inri ag e source 10 may be 
raster image data from a scanner or computer, or out- 
line image data in the form of a page description lan- 
guage, or other forms of digital image representation. 
This image data is converted by an image processing 
unit 1 2 to a map of the thermal activation necessary to 
provide the proper volume of ink for each pixel. This 
map is then transferred to image memory. Heater con- 
trol circuits 14 read data from the image memory and 
apply time-varying or multiple electrical pulses to 
selected nozzle heaters that are part of a printhead 16. 
These pulses are applied for an appropriate time, and to 
the appropriate nozzle, so that selected drops with con- 
trolled volumes of ink will form spots on a recording 
medium 18 after transfer in the appropriate position as 
defined by the data in the image memory. Recording 
medium 18 is moved relative to printhead 16 by a paper 
transport roller 20. which is electronically controlled by a 
paper transport control system 22, which In turn is con- 
trolled by a micro-controller 24. 

Micro-controller 24 also controls an ink pressure 
regulator 26. which maintains a constant ink pressure in 
an ink reservoir 28 for supply to the printhead through 
an ink connection tube 29 and an ink channel assembly 
30. Ink channel assembly 30 may also serve the func- 
tion of holding the printhead rigidly in place, and of cor- 
recting warp in the printhead. Alternatively, for larger 
printing systems, the ink pressure can be very accu- 
rately generated and controlled by situating the top sur- 
face of the ink in reservoir 28 an appropriate distance 
above printhead 16. This ink level can be regulated by a 
simple float valve (not shown). The ink is distributed to 
the back surface of printhead 16 by an ink channel 
device 30. The ink preferably flows through slots and/or 
holes etched through the silicon substrate of printhead 
16 to the front surface, where the nozzles and heaters 
are situated. 

Figure 1 (b) is a detail enlargement of a cross-sec- 
tional view of a single nozzle tip of the drop-on-demand 
ink jet printhead 16 according to a preferred embodi- 
ment of the present invention. An ink delivery channel 
40. along with a plurality of nozzle bores 46 are etched 
in a substrate 42, which is silicon In this example. In one 
example the delivery channel 40 and nozzle bore 46 
were formed by anisotropic wet etching of silicon, using 
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a p* etch stop layer to form the shape of nozzle bore 46. 
Ink 70 in delivery channel 40 is pressurized above 
atmospheric pressure, and forms a meniscus 60 which 
protrudes somewhat above nozzle rim 54, at a point 

5 where the force of surface tension, which tends to hold 
the drop in. balances the force of the ink pressure, 
which tends to push the drop out. 

In this example, the nozzle is of cylindrical form, 
with a heater 50 forming an annulus. In this example the 

10 heater was made of polysllicon doped at a level of about 
thirty ohms/square, although other resistive heater 
material could be used. Nozzle rim 54 Is formed on top 
of heater 50 to provide a contact point for meniscus 60. 
The width of the nozzle rim in this example was 0.6 jiim 

15 to 0.8 \im. Heater 50 is separated from substrate 42 by 
thermal and electrical insulating layers 56 to minimize 
heat loss to the substrate. 

The layers in contact with the ink can be passivated 
with a thin film layer 64 for protection, and can also 

20 include a layer to improve wetting of the nozzle with the 
ink in order to improve refill time. The printhead surface 
can be coated with a hydrophobizing layer 68 to prevent 
accidental spread of the ink across the front of the print- 
head. The top of nozzle rim 54 may also be coated with 

25 a protective layer which could be either hydrophobic or 
hydrophillic. 

In the quiescent state (with no ink drop selected), 
the ink pressure is insufficient to overcome the ink sur- 
face tension and eject a drop The ink pressure for opti- 

30 mal operation will depend mainly on the nozzle 
diameter, surface properties (such as the degree of 
hydrophobicity) of nozzle bore 46 and rim 54 of the noz- 
zle, surface tension of the ink. and the power and tem- 
poral profile of the heater pulse. The ink has a surface 

35 tension decrease with temperature such that heat trans- 
ferred from the heater to the ink after application of an 
electrothermal pulse will result in the expansion of 
poised meniscus 60. 

For small drop sizes, gravitational force on the ink 

40 drop is very small; approximately lO'"* of the surface 
tension forces, so gravity can be ignored in most cases. 
This allows printhead 16 and recording medium 18 to be 
oriented in any direction in relation to the local gravita- 
tional field. This is an important requirement for portable 

45 printers. 

Figure 2 illustrates the ink delivery system of a pre- 
ferred embodiment of the present invention. Microcon- 
troller 24 (also shown in Figure 1(a)) is connected to a 
computer 72, a Read Only Memory (ROM) 74 a Ran- 

50 dom Access Memory (RAM) 76. and ink pressure regu- 
lator 26 that regulates the Ink pressure in ink reservoirs 
28. Mic rocontroller^ 4 is also connect ed to four ink s erv. 
S Qrg_78-81 that detect predetermined characterist ics of 
ttieJDks-k Lthe Ink reservoirs sg-g s^^respectlvely. Reser- 

55 voirs 82-85 correspond to reservoir 28 of Figure 1(a). 
Microcon trnllf^r 9 A irrn4se-eQftnecte d-tn fnur Ink, <;pnfi9 r<; 
86-89 that detect cji aracteristics of the inks in ink conj- 
f lection tubes ^^ .3L^corresDondina to ink connection 
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tube 29 of Figure 1(a). Microcontroller 24 is also con- 
nected to the holder of the ink cartridge (not shown) for 
detecting the presence of the ink cartridge^j^^MjcoDbCOfKr? 
jtroller 24 is further con oect ed to ink sensors 1 60- 1 63 for 
detecting characteristjcs ,.aOj3g Jnks in the^printheads 
Jl4*97rThe ink jet printer can utilize multiple printheads 
94-97, with each printhead connected to one ink reser- 
voir. The ink types include black, yellow, magenta, and 
cyan colors and can also include several inks within 
each color. For example, labels "magenta 1" and 
"magenta2" in Figure 2 can represent magenta inks at 
different colorant concerrtrations. 

^ensors 78-81. 86-89 and 160-163 can detect the 
existenceandthe_colora i n the ink bv ^ 

s ensing a detectable label malerjal in the ink J be-term 
"dejtectableJabeL matetiiallrjeifir s herein to an ink inpre- 
dient tha t^is added to the ink and is detectable by sen- 
s b7s~78-81 and 86-89 in the ink delivery system a nd 
sensors 160-16 3 i n the printheads. T he concentration of 
the detectable label material to the concentration of the 
colorant is held as constant in the ink. The detectable 
lab eljT>ate rial is, howe^et^ jiot required to perform any 
other functions in the p rinthead or on the _receiver_ 
mjglia. In other wordsTihe ink can achieve desired print 
qualities without the assistance of the detectable label 
materials. 

One detecta bl e label material which may be used is 
fine magnetic particles of magnetite Fe'^04 to produce a 
black maqneticJn k when blended with black pigment 
and solvent(s)- The magnetite particles can be refined 

in procedures as disclosed^_ia«JXSL_EatenLjyo^ 
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field ^y ultraviolet, visible, infrared or fluorescent pho- 

Referring to the chart of Figure 3. ink refilling starts 
with refilling ink into one or more of reservoirs 82-85; 
block 100. The ink can be refilled with the assistance of 
a syringe or by siphoning. Alternatively, an empty ink 
reservoir can also be replaced by a new one; block 102. 
Microcontroller 24 determines at block 104 whether an 
ink cartridge is installed, if not, the operator is asked to 
install ink cartridges. 

Next, microcontroller 24 asks- sensors 78-81 



4,405.370 . The concentration of the magnetic particles 
is predetermined during manufacture. Details of prepa- 
ration of colored magnetic Inks can be found in U.S. Pat- 
ent 5.506,079. 

Various magn etic senso r s can be use d to detect the 
presence and^oncentratiorf of magnetic label material 
in inks. For example, sensors are known wherein an 
internal resistance changes as a function of the mag- 
netic field strength experienced by the sensor This is an 
indication of the concentration of magnetic label mate- 
rial in the ink. the resistance of the magnetic sensors 
varies as a function of the magnetic field strength. 
Details of the detection circuits for the magnetic resist- 
ance sensors are disclosed in U.S. Patents No. 
4.845,456 and No. 5,483,162. One type of magnetic 
resistance sensors is the thin-film magnetoresistance 
sensors. This type of sensors is described in U.S. Pat- 
ents No. 5.225,951. No. 5,274.520 and No. 5.351.158. 
Also, Hall-effect magnetic sensors, as disclosed in U.S. 
Patent No. 4.931 ,719. can also be used for the purpose 
of the present invention. 

It is understood that the magnetic ink and magnetic 
sensors used above are only as examples. Many other 
interactions can be used in the sensing of the detecta- 
ble label material in the ink by the sensors. The detect- 
able label materials can, for exafnple. be detected by 
their respective sensors through an electromagnetic 



detect the detectable label materials in t he Inks con 
tained in ink reservoirs 82-85; block 106. For example 
the electric resistance of magnetic resistance sensors 
15 may be measured. The magnetic field strength is calcu- 
lated, from which the concentration of the label material 
in the ink Is deduced. Since the concentration of the pig- 
ments and the concentration of the label material is 
known from the ink manufacturer, the colorant concen- 
20 tration is obtained. If the^itputS-oLseQSorsT^ 

0!^§!^e_oLthe.specifiGation-foroptirrnjm-peffofmance.^ 
det^irnined-at-bloekJAaJhe^ to 
check.whetheiuink'Is-presen tJn the reservo ir : _bloc k 110. 
If it is not, ajnessaae "rp fiih'pri not complete "will be 
25 d isplayed (block 1J 2)jaiBJCli§plaiLlt 4. shown in Figu re 
2J*he operator is thereby instructed to initiate the refill- 
ing process. If, however, the ink is observed to be 
present in the ink reservoir, a message such as"wron g_ 
ink is Installed in the reservoir" wi llbejjresente^ (block 
30 116) on display 114. The machine.mavLaUh aLtime be 
dJsab!ed_.untiUt6eu;occecLiak-has.be^ Alter- , 

natively, the operator may be provided witli the, means 1 
to sel,6!Ctively-operate-the of the pres- ' 

enc^^f the wr ong ink. 
35 I f the calculated colorant concentration is within 
spexif icationJn-theJok^a x.ounter n is set toTzer o and the 
ink is dra wn from the i nk r eservoir through inR"c5hn ec- 
tjpn tube 29 to the associated printhead 94-97; b lock 
118. After the^ink drByyingjsjcompieted.as.deter.rnLn 
40 at^ji^ck J 20, the ink in theJnk-connection tube_ will be 
detectgiby-S6nsdFS^86l8i;.blQCk Alternatively, the 
ink in the printheads can also be detected by sensors 
160-163; block 1 22.Jf_thejnk coloraotxoncentr ation cal- 
c ulated, is _within_s pecif.icati on (block 124). the printer Js 
45 r eady for printing .and, a_messaae_jwilL be displayed 
(blockJ.26Lon_displav__1JA |lf,the ink outside of specifi- 
cation. thej^ .nter^n,is^inct:emented,bylone,(b).QcK J 28)'. 
and com pared to ja^ jnaxJjTiuo:t^nun3ber N forjhejnk^ 
drawing-interactions. If n is less than N, the ink deljyery 
50 system will be checked~aiTd~the^ inl<^rawi'n^ steps 
repeated; block 13a^lf^n is Grea ter than A/^ beJak.i:etill- 
Inq-Pt Qcedure is terminate d . 

Referring to Figure 4, upon entering a print com- 
mand (block 132). microcontroller 24 checks to see if 
55 the ink cartridges are properly installed; block 134. If 
not. a message will be displayed on display 1 14 and the 
printing procedure is terminated; blocks 136 and 138. 
respectively. If the inks in the ink reservoirs are detected 
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by sensors 78-81 (block 140) and the colorant concen- 
trations in the inks are calculated as described above to 
be within specification (block 1 42). the printer is ready to 
print with a message displayed; block 144. If the^ink is 
outside of the specification, the ink may be aged, and a 
requirement of a refillingxprocedure is displayed; block 
146. and the printing preparation is stoppedrlf the ink is 
not present, display 1 1 4 will indicate that the one of ink 
reservoirs 82-85 is empty, block 148, and the printing 
preparation procedure is terminated: The-above^proce- 
dure is intended to illustrate^one example of the print 
preparation algorithm. In many"casesr-sensors 86-89 
and sensors 160-163 can also be used to ensure the 
proper characteristics of the inks in the ink connection 
tubes 90 and printheads 94-97 for determining whether 
printing operation should proceed. 

The invention has been described in detail with par- 
ticular reference to preferred embodiments thereof, but 
it will be understood that variations and modifications 
can be effected within the spirit and scope of the inven- 
tion. 

Claims 

1. An ink jet printing apparatus adapted to producing 
images using inks having predetermined concen- 
trations of a label material therein; said apparatus 
comprising: 

a printhead; 

an ink delivery system adapted to provide inks 
to the printhead; and 

a sensor that Is sensitive to the label material in 
the ink and adapted to produce a signal which 
is characteristic of the concentration of the 
label material in the ink. 

2. An ink jet printing apparatus according to claim 1 , 
wherein the sensor is associated with the ink deliv- 
ery system. 

3. An ink jet printing apparatus according to Claim 1 , 

wherein: 



EP0875384A2 10 

tration of thelabel material in the ink reservoir. 

5 



10 



An ink jet printing apparatus according to Claim 1 , 
wherein the sensor is adapted to sense a magnetic 
field of the label material. 



6. An ink jet printing apparatus according to Claim 1 . 
wherein the sensor is adapted to sense infrared 
photons of the label material. 

7. An Inkjet printing apparatus according to Claim 1, 
wherein the sensor is adapted to sense fluorescent 
photons of the label material. 



75 8. A process for ink refilling comprising the steps of: 



detecting the presence of a label material in 
ink; and 

rejecting inks that do not contain the label 
material. 
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9. A process for ink refilling comprising the steps of: 

detecting the concentration of a label material 
in ink; and 

rejecting inks that do not contain at least a pre- 
determiried concentration of the label material. 

10. A process for ink refilling comprising the steps of: 

detecting the concentration of a label material 
in ink; and 

rejecting inks that do not contain the label 
material within a predetermined concentration 
range. 
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the ink delivery system includes an ink reser- 45 
voir and an ink flow channel between the ink 
reservoir and the printhead; and 
the sensor is positioned to sense the concen- 
tration of the label material in the ink in the flow 
channel so 

4. An ink jet printing apparatus according to Claim 1 , 
wherein: 



the Ink delivery system includes an Ink reser- 
voir and an Ink flow channel between the ink 
reservoir and the printhead; and 
the sensor is positioned to sense the concen- 
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